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ABSTRACT 

mrk-recapture studies of Taku River salmon (Oncorhynchus) stocks were 
continued by the Alaska Department of Fish and Game and the Canadian 
Department of Fisheries and Oceans in 1987. The objectives of the study were 
to provide in-season estimates of the inriver abundance of sockeye salmon (0. 
nerka) and postseason estimates of the inriver abundance of pink (0. 
gorbuscha) and coho salmon (0. kisutch), document the migratory timing of 
five salmon species past Canyon Island, and determine the age, sex, and 
length compositions of fish wheel catches of chinook (0, tshawytscha), 
sockeye, coho, and chum salmon (0. keta). A total of 4,307 sockeye salmon 
were captured in fish wheels located at Canyon Island, of which 3,690 were 
tagged and 1,142 were subsequently recovered in fisheries or on the spawning 
grounds. Marked to unmarked ratios of sockeye salmon in the Canadian inriver 
commercial gill net harvest were used to generate an estimate of 87,130 
sockeye salmon passing Canyon Island and a Canadian fishery exploitation 
rate of 0.156. The use of different capture methods that varied in 
size-selectivity for marking and recapture gear was shown to have virtually 
no effect on the estimate of sockeye salmon run size. An estimated total of 
740,727 pink salmon migrated above Canyon Island. Tagging was not conducted 
over the entire coho salmon run, however we estimated that 43,569 fish had 
passed Canyon Island by 20 September. The mean dates of migration of chinook, 
sockeye, and pink salmon runs were similar as in 1984-1986. Inriver 
migration rates of several headwater sockeye salmon stocks increased through 
the season. The age compositions of sockeye and chum salmon runs passing 
Canyon Island changed through time during the season, but the age 
compositions of chinook and coho salmon runs did not. 

KEY WORDS: Mark-recapture, escapement estimation, migratory 
timing, Taku River, transboundary river, salmon, 
age, length, sex, fish wheel 



INTRODUCTION 

The Taku River originates in northern British Columbia and flows through 
Southeast Alaska, emptying into the Pacific Ocean near Juneau, Alaska (Figure 
I). All five species of Pacific salmon (Oncorhynchus spp.) return to spawn in 
the drainage and are primarily exploited by Canadian inriver and Alaskan 
District 111 commercial fisheries (Figure 1). Sockeye salmon (0. nerka) are 
targeted by the Canadian and early to mid-season Alaskan gillnet fleets, with 
coho salmon (0. kisutch) becoming more important to the Alaskan fleet late in 
the season. Large catches of pink (0. gorbuscha) and chum (0. keta) salmon 
are also taken in District 111. Relatively small numbers of fish, primarily 
chinook (0. tshawytscha) and coho salmon, of Taku River origin are harvested 
by Canadian sport and subsistence and Alaskan sport fisheries. 

Research on Taku River salmon has blossomed in this decade a3 a result of 
treaty negotiations between the United States and Canada regarding salmon 
interceptions. Treaty negotiations revealed the lack of basic knowledge of 
the population dynamics of transboundary river stocks and of the 
contributions of these stocks to Alaskan and Canadian fisheries. The Pacific 
Salmon Treaty was drafted and ratified by the two countries in 1985, and 
mandated that specific proportions of any surplus return of sockeye salmon 
not needed to satisfy escapement requirements for the Taku River be allocated 
to each country's fishermen. Research programs designed to provide data 
necessary to manage fisheries in accordance with treaty directives were 
initiated on the Taku River in 1983. Mark-recapture studies on the Taku 
River, jointly operated by the Alaska Department of Fish and Game (ADFLG) and 
the Canadian Department of Fisheries and Oceans (CDFO), have been conducted 
annually since 1984 to produce estimates of the Taku River escapements of 
sockeye and pink salmon (Clark et a1. 1986, McGregor and Clark 1987). 
Together with results generated from stock identification research (McGregor 
and Walls 1987, McGregor and Jones in press) these studies have for the first 
time provided basic statistics useful for understanding the population 
dynamics and harvest management of Taku River sockeye salmon. This report 
presents results from Taku River mark-recapture studies continued in 1987. 

The specific objectives of the program were to: 

1) provide in-season estimates of the inriver abundance of Taku 
River sockeye salmon, 

2) estimate the escapement of Taku River pink and coho salmon 
past Canyon Island, 

3) documenf the migratory timing and inriver migration rates of 
specific Taku River sockeye salmon stocks, and 

4) collect age, sex, and length data of salmon from fish 
wheel catches. 



METHODS 

Study Area Description 

The Taku River originates in the Stikine Plateau of northwestern British 
Columbia, and drains an area of approximately 16,000 square kilometers 
(Figure 1). The Taku is formed by the merging of two principal tributaries, 
the Inklin and Nakina rivers, approximately 50 krn upstream from the 
international border. The river flows southwest from this point though the 
Coast Mountain Range and empties into Taku Inlet about 30 km east of Juneau, 
Alaska. Approximately 95% of the Taku River watershed lies within Canada. 

The Taku River is a turbid river, with much of its discharge originating in 
glacial fields on the eastern slopes of the Coast Range Mountains. This 
turbidity precludes accurate enumeration of escapement by aerial or foot 
surveys. Water volume in the suuuner generally increases in proportion to the 
amount of sunshine received in the interior (ADF&G 1955). Winter flows are 
minimal, ranging from approximately 20 - 40 cubic meters per second (cm/s) 
at the Canadian government's water survey station located on the lower Taku 
River near the confluence of the Taku and Tulsequah rivers (P. Milligan, 
CDFO, Whitehorse, Yukon Territory, personal comunication). Discharge 
increases in April and May, reaching a maximum average flow of 740 cm/s in 
June. Flow usually remains high in July and begins dropping in late August. 
The efficiency of the fish wheel operation and the effectiveness of Canadian 
commercial fishery effort are affected by the magnitude of river discharge. 
Sudden increases in discharge in the lower river result from the release of 
the glacially impounded waters of Tulsequah Lake (Kerr 1948). These floods 
usually occur once or twice a year between May and August. Maximum flows 
during the floods have measured from 787 - 2,489 cm/s. Water levels 
fluctuate dramatically during the floods and the river carries a tremendous 
load of debris. 

F i s h  Wheel Operat ion 

Migrating adult salmon were captured with two fish wheels located at Canyon 
Island. Each fish wheel consists of a pontoon framework supporting an axle, 
paddle, and basket assembly. Two fish-catching baskets rotate about the axle 
due to the forke of the water current against two paddles. The paddles are 
attached to paddle uprights set at right angles to the baskets. Crossbracing 
connects the baskets and paddle uprights. As the fish wheel baskets rotate 
and scoop up salmon, V-shaped slides attached to the rib structure of each 
basket direct fish to liveboxes bolted to the outer sides of the pontoons. 

Each fish wheel was constructed of milled lumber and was supported by two 7.6 
m long plywood pontoons. Six 200 liter (55 gallon) steel barrels, four of 
which were filled with polyeurethane foam, were strapped beneath each pontoon 
for flotation. The baskets measured 3.1 m by 3.7 m, and were covered with 



nylon seine mesh (5.1 x 5.1 an openings). Liveboxes were attached on the 
outside of both pontoons. 

The fish wheels were positioned in the vicinity of Canyon Island on opposite 
river banks, approximately 200 m apart. Fish wheels were secured in position 
by anchoring them to large trees with 0.95 att steel cable and were held out 
from and parallel to the shoreline by log booms. 

The fish wheels rotated at 0 - 4 r.p.m., depending on the water velocity and 
the number of attached paddles. When water levels subsided we attached more 
paddles and moved the fish wheels farther out from shore into faster water 
currents to maintain adequate r.p.m. to catch fish. 

The fish wheels were operative from 15 June through.20 September, except 
during high water caused by the release of Tulsequah Lake on 9 July and 27 
August. 

Tagging Procedures 

All uninjured salmon caught in the fish wheels, with the exception of pink 
salmon and very small individuals (mid-eye to fork of tail length less than 
350 nun) of other species, were tagged. Catches of pink salmon were too large 
to completely tag, so approximately one out of five were subsampled for 
tagging throughout the season. Salmon were dipnetted from a livebox into a 
tagging trough partially filled with river water. Spaghetti tags (Floy Tag 
and Manufacturing Inc., Seattle, WA) were applied to fish as follows: one 
person held the fish in the tagging trough while another person inserted a 15 
cm applicator needle through the dorsal musculature immediately below the 
dorsal fin. The ends of the spaghetti tag were then knotted together with a 
single overhand hitch. Fish were handled with bare hands to reduce scale 
abrasion. During the application of spaghetti tags biological sampling was 
also conducted. Sex and mid-eye to fork of tail (MEF) length measurements 
were recorded and scale samples taken from all chinook, sockeye, coho, and 
chum salmon caught. Sex and length measurements, but no scale samples, were 
taken from all pink salmon that were tagged. The tagging and sampling 
procedures took from 20 to 40 seconds per fish to complete. The fish were 
then immediately and gently immersed back into the river. 

Fish wheel catches were sampled in the morning, afternoon, and evening. More 
frequent checks were made during the peak migration to minimize holding time 
and overcrowding of fish in the liveboxes. 

The spaghetti -tags we used were made of hollow PVC tubing (size 13 - 
approximately 2.0 mm in diameter) and were consecutively numbered. 
Flourescent orange tags were used to tag all species. Each tag measured 
approximately 30 cm in length and was labeled with project description 
information. 



Tag Recovery 

Tag recoveries were made by Canadian co~ercial fishermen. The Canadian 
fishery occurred in Canadian portions of the Taku River within 20 kilometers 
of the international border, and operated from one to several days per week 
from late June through mid-September. A cash reward of $2.00 was offered by 
DFO for each chinook, sockeye, coho, and chum salmon tag returned with 
information on the date and location of recapture and $1.00 for each tagged 
pink salmon with corresponding data. Tags were collected on a regular basis 
by the Fisheries Patrol Officer (DFO) who also monitored and compiled daily 
catch statistics. 

Fishery catches were sampled for sex, post-orbit to hypural (POH) length 
measurements, and scale data. Paired MEF and POH length measurements were 
taken from 200 commercially caught sockeye salmon and were used- to develop 
linear regressions for converting measurements from one type to another. 

Tag recoveries were also made by DFO personnel at weirs at Little Trapper and 
Little Tataamenie lakes, and Hackett and Nakina rivers. Tags were collected 
at other spawning sites along the mainstem of the Taku River by National 
Marine Fisheries Service (Auke Bay Laboratory, NMFS), DFO, and ADFCG 
personnel. Additional tag recoveries were made in the District 111 fishery 
and Canadian and subsistence and test fishery catches in the Taku River. 

Statistical Methods 

An estimation of total population (N) and its variance (Var[N]) were 
calculated using methods described by Chapman and Junge (1956) and Darroch 
(1961) and sunrmarized by Seber (1982, p.431- 445). The estimate of population 
size per recovery stratum j is given by: 

where D is the diagonal matrix of sample size (catch) in the recovery strata, 
S is the matrix of tag recoveries by tagging and recovery strata, and t is 
the vector of the number of tags put out per tagging stratum. 

The total population is then the sum of these N.. The variance-covariance 
matrix of the population estimate in each period Jtrata is given by: 

var-cov [N] - D G-'D D -'G~-'D + D~ (D -1) 
u m t  u P 

where : 

U = the vector of unmarked population (equal to 
-I 

D S t where u is the vector of unmarked fish in 
tge catch and D is the diagonal matrix of this 

u 
vector) 



G = t he  matrix of p r o b a b i l i t i e s  (G  ) t h a t  a f i s h  i n  i 
Ggging stratum i moves t o  recojery  stratum j 

-1 
p = t h e  vector  defined by s t and D is  the  

corresponding diagonal matr ix  
P 

Dm 
= t he  diagonal matr ix of m ' s where m. - 2 ~ ~ .  /p -1 

i 1 
and p .Is a r e  t h e  inverse  of t h e  elements o* 
vecto2 p, and 

1 = a vector  of ones. 

I n r i v e r  sockeye salmon r e t u r n  es t imates  were generated on an in-season b a s i s  
i n  1987. Within 24  hours a f t e r  t h e  weekly c losure  of t h e  Canadian f i she ry ,  
mark-recapture da ta  was forwarded t o  t h e  Douglas ADF&G o f f i c e .  Data was 
quickly analyzed and i n r i v e r  r e t u r n  es t imates  were developed. Due t o  t h e  
est imated t h r e e  t o  four day t r a v e l  time f o r  f i s h  between D i s t r i c t  111 and 
Canyon I s l and  (Clark e t  a l .  1986) and s ince  most t a g s  app l i ed  a t  Canyon 
I s l and  were not recovered u n t i l  t h e  following week i n  t h e  Canadian f i shery ,  
our es t imates  of i n r i v e r  abundance correspond with t h e  movement of  Taku River 
sockeye salmon through District 111 approximately two weeks e a r l i e r .  

The migrat ion of each species  of salmon can be charac ter ized  by its migratory 
timing d i s t r i b u t i o n .  Fish wheel catches and CPUE r e f l e c t  t h e  t iming of t h e  
d i f f e r e n t  species  migrat ing pas t  Canyon Is land.  Migratory t iming s t a t i s t i c s  
(mean day of passage and its variance) w e r e  ca lcu la ted  fol lowing t h e  
procedures of Mundy (1982) : 

where i i s  an index of t h e  day of migration (i = 1 is the  f i r s t  day of 
migra t ion) ,  d is  t h e  l a s t  day of t h e  migration, P ( i )  i s  the  proport ion of t h e  
t o t a l  population passing t h e  reference s i te  on day i a s  determined from d a i l y  
f i s h  wheel CPUE, and D is t h e  mean index day of migration which corresponds 
t o  a calendar da te .  

The standard e r r o r  of t h e  migrat ion is def ined as :  

Migratory t iming of individual  sockeye salmon s tocks  pas t  Canyon I s l a n d  were 
derived from recoveries of tagged f i s h  on the  spawning grounds and were 
weighted by f i s h  wheel: catch-per-unit- e f f o r t  (CPUE) t o  permit t h e  escapement 
of a p a r t i c u l a r  s tock t o  be apportioned t o  week of passage p a s t  Canyon 
Island.  The formula we used f o r  determining t h e  proport ion of  t h e  run 
occuring each week f o r  each s tock was: 

where k is  s t a t i s t i c a l  week, 
Tks  

i s  t h e  number of spawning ground recover ies  
of s tock s by s t a t i s t i c a l  week of tagging, Tk i s  t h e  number of f i s h  tagged 



a t  Canyon I s l and  i n  - s t a t i s t i c a l  week k, Tkc i s  t h e  number of f i s h  tagged 
a t  Canyon Is land-  i n  s t a t i s t i c a l  week k and caught i n  the  Canadian f i shery ,  
and Ck i s  t h e  weekly proport ion of f i s h  wheel CPUE. 

An assumption i m p l i c i t  i n  t h i s  ca lcu la t ion  i s  t h a t  t h e  removal of  f i s h  by t h e  
Canadian i n r i v e r  f i s h e r y  does not s i g n i f i c a n t l y  a l t e r  the  migratory timing 
d i s t r i b u t i o n  of individual  s tocks.  This assumption i s  probably v i o l a t e d  
because the  Canadian f i she ry  exp lo i t a t ion  r a t e  of t h e  i n r i v e r  r e tu rn  va r i ed  
between f i s h i n g  periods.  

Migration r a t e s  were ca lcu la ted  by d iv id ing  the  d is tance  which tagged salmon 
t r ave led  by the  number of days between t h e  da te  of tagging and t h e  da te  of 
recapture.  

RESULTS AND DISCUSSION 

Fish Wheel Catches 

Catches of chinook, sockeye, pink, coho, and chum salmon and Dolly Varden 
char (Salve l inus  malma) a r e  summarized i n  Tables 1-6. Graphs of t h e  f i s h  
wheel CPUE f o r  each species  a r e  provided i n  Figure 2. 

Tota l  catches of chinook and sockeye salmon i n  1987 w e r e  285 and 4,307 f i s h ,  
respect ive ly .  Catches of both species  w e r e  considerably less than i n  1986 but 
exceeded f i s h  wheel catches of these  species  i n  1984 and 1985 (Table 7 ) .  
Chinook salmon ca tches  peaked on 24-25 June, when over 30 f i s h  were captured 
each day. Only t h e  l a s t  por t ion  of  t h e  chinook salmon run was present  i n  t h e  
lower r i v e r  when t h e  f i s h  wheels began opera t ion  on 15 June. Sockeye salmon 
catches extended from t h e  f i r s t  day t h e  f i s h  wheels were i n s t a l l e d  u n t i l  14 
September. Peak sockeye salmon ca tches  and CPUE occurred dur ing t h e  d a t e s  of 
20-21 July  and 31 July-3 August, when over 140 f i s h  were caught each day. 
Pink salmon catches t o t a l e d  42,786 f i s h  and f a r  exceeded ca tches  of  t h i s  
species  i n  any o the r  year .  The h ighes t  d a i l y  catch of pink salmon was 3,030 
f i s h ,  and ca tches  and CPUE peaked on 16 and 25 July.  Catches on these  two 
days exceeded 75 pink salmon per  f i s h  wheel hour. Catches of coho and chum 
salmon a l s o  exceeded those  of any o the r  year,  t o t a l i n g  2,240 and 1,533 f i s h ,  
respectively.  

Tagging and Recovery Data 

A t o t a l  of 12,066 salmon was tagged a t  Canyon I s l and  i n  1987 (Table 8 ) .  
Approximately 4 1 %  (4,896) of t h e  t a g s  were appl ied  t o  pink salmon, followed 
by 31% (3,690) t o  sockeye, 16% (1,976) t o  coho, 11% (1,297) t o  chum, and 
l e s s  than 2% (207) t o  chinook salmon. The numbers of f i s h  tagged each day by 
species  a r e  l i s t e d  i n  Tables 1-5. 

A t o t a l  of 2,150 tagged f i s h  was recovered (Table 8 ) .  Approximately 54% 
(1,152) of these  t a g s  appl ied  were recovered i n  the  Canadian cortrmercial 
f i shery ,  while 42% (895) of the  t a g s  were recovered on t h e  spawning grounds. 



LOW numbers of recoveries were made in Canadian lower river subsistence and 
test fishery catches and several tagged fish were recovered downstream in 
Taku Inlet in U.S. commercial catches. Sockeye salmon represented 53% (1,142) 
of all tagged fish that were recovered. 

Escapement Estimation 

We derived escapement estimates for sockeye, pink, and coho salmon runs. No 
estimates were developed for the chinook or chum salmon escapements. 

Sockeye Salmon 

Recoveries of tagged sockeye salmon in the Canadian commercial fishery were 
used to estimate the magnitude of the inriver return of sockeye salmon. 
Canadian inriver test fishery data was not included because the test fishery 
began after the majority of sockeye salmon had already passed upriver. A 
total of 617 tags with corresponding recovery date information were returned 
from the 13,554 sockeye salmon taken in the Canadian conrmercial fishery 
(Table 9). Because estimation procedures are based on large sample theoryr 
tagging and recovery periods were combined at the beginning and end of the 
season to increase the frequency of tag recoveries in tag-recapture strata. 
Strata were grouped as follows: statistical weeks 25 and 26 were grouped as 
the first tagging strata, statistical weeks 32-39 were grouped as the last 
tagging strata, and statistical weeks 33-39 were grouped as the last recovery 
strata. The original stratification was thus reduced to 7 tagging and 7 
recovery strata. Analysis of this data matrix yielded an estimate of 87,130 
sockeye salmon to have passed Canyon Island in 1987. The approximate 95% 
confidence interval associated with the 1987 inriver abundance estimate was 
+/- 12,703 fish. 

The peak movement of sockeye salmon occurred during 19-25 July (statistical 
week 30), when an estimated 26,364 fish migrated by Canyon Island. Peak 
catches in the Canyon Island fish wheels and the Canadian inriver fishery 
were taken during this same week, while peak catches of Taku River sockeye 
salmon in District 111 occurred one week earlier (McGregor and Jones, In 
Press). 

The Taku River sockeye salmon run was exploited by the Canadian fishery at an 
estimated annual rate of 0.156 (Table 9), compared to 0.140 in 1986, 0.121 in 
1985, and 0.204 in 1984. After removal of 13,791 sockeye salmon by the 
Canadian commercial and test fisheries the escapement totaled 73,339 fish. 

The escapement of sockeye salmon to streams located downriver from Canyon 
Island is unknown and is not included in this estimate. In addition, jack 
sockeye salmon (fish smaller than approximately 350 nun MEF that have spent 
only 1 year at sea) were not tagged and therefore the population estimate 
does not include this size class. Jacks were very common in fish wheel 
catches in 1987, representing 8% of the total catch. The contribution of 
jacks to fish wheel catches was higher than we have seen in any other year of 
this project. 



Random sampling in either tagging or recovery efforts is a necessary 
assumption of the population estimation technique we used. One possible 
source of non-ran&mness we investigated was selectivity of tagging and 
recapture gear by fish size. Analysis of the basic tagging data revealed that 
small (less than or equal to 520 m MEF) tagged fish had a lower probability 
of being recaptured in the Canadian fishery (7%) than did large (greater 
than 520 m MEF) tagged fish (20%); chi-square = 51, PC.001, df - 1. Visual 
inspection of the length frequency distributions of tagged sockeye salmon at 
Canyon Island (Figure 3A) and in the Canadian fishery (Figure 3B) reveals 
these differences. The smaller tagged fish were not as prevalent in the 
fishery, probably due to their reduced susceptibility to capture in the 
gillnets. However the mean length of tagged fish in the Canadian fishery (580 
m) was almost identical to the mean length (581 m) 0f.a large random sample 
of untagged fish taken in the fishery (2 sample t-test, t = 0.2903, P>.50, df 
= 1,707). Therefore it seems likely that the fish wheels are randomly 
sampling the entire population with respect to size. If they were selectively 
catching the smaller fish in the population, the mean length of tagged fish 
in the fishery would be expected to be less than the mean length of all fish 
taken in the fishery. 

Despite this evidence of randomness in the tagging efforts we examined the 
effects of stratifying tagging and recovery data by fish size on the total 
population estimate. Due to the low numbers of small fish both in tagging and 
recovery strata (a total of 57 tags were recovered from small fish), data for 
this size group was pooled into 2 tagging and 2 recovery strata for 
analysis. Large fish totals were high enough to retain the same 7 strata as 
in the original analysis for all fish (Table 10). Results indicated an 
escapement of large fish of 67,611 and an escapement of small fish of 22,024, 
for a total escapement of 89,635 sockeye salmon. This total is very close to 
our original estimate of 87,130 fish. Another way of examining the effect of 
size-selective recapture gear on the population estimate is to use only tag 
and recovery data for large fish to develop a population estimate for this 
size class, and then expand the estimate by the proportion of small fish 
taken in the fish wheels. The total population estimate in this case would 
be : 

67,611 / (1 - 0.2182) = 86,481 fish 

where 0.2182 is the proportion of small fish in fish wheel catches. 

The close agreement of the 3 estimates indicates that differences in the 
availability of different sized fish to tagging and recapture gear did not 
bias the sockeye salmon escapement estimate and all tag and recapture 'data 
can be used regardless of fish size. 

Pink Salmon 

Recoveries of tagged pink salmon in the Nakina River, the principal pink 
salmon spawning tributary in the Taku River drainage, were used to estimate 
the return of pink salmon past Canyon Island. Recoveries were made at the 
Nakina River carcass weir operated by the Canadian Department of Fisheries 
and Oceans and during a foot survey of the lower Nakina River spawning areas 



on 10-13 August. 

Tagging data was stratified into 2 periods because 22% of early season fish 
wheel catches (through 9 July) were tagged but only 10% of the catches after 
this date were tagged. Since pink salmon were tagged at Canyon Island through 
10 August, the fish tagged late in the season did not have time to reach the 
spawning sites to spawn and be available to our carcass recovery effort. To 
generate a population estimate we truncated tagging totals as of 25 July, the 
last tagging date from which any spawning ground recoveries were made. The 
resulting tag and recovery totals are listed in Table 11. A total of 30,332 
dead pink salmon were examined for tags at the Nakina weir and 87 tags were 
found, while 18,357 pink salmon carcasses were examined on the lower Nakina 
River and 142 tagged fish were found. The population estimate of 585,915 fish 
represents the escapement past Canyon Island through 25 July. The associated 
95% confidence limits are +/- 217,074 fish. Fish wheel CPUE data was used to 
extrapolate the escapement after 25 July and derive a total inriver return 
past Canyon Island. The cumulative proportion of fish wheel pink salmon CPUE 
by 25 July was 0.791. The total population estimate was therefore: 

585,915 / 0.791 = 740,727 fish. 

Coho Salmon 

Recoveries of tagged coho salmon in the Canadian commercial and test 
fisheries were used to estimate the inriver return of coho salmon. A total of 
286 tagged coho salmon were recovered from the fisheries (Table 12). 

The analysis of coho salmon mark-recapture data is complicated by several 
factors: 1) tagging was not performed over the entire coho salmon run and, 2) 
relatively large numbers of tagged coho (19) were recovered in Yehring Creek, 
located approximately 3 Icm downstream from Canyon Island. Tagging was 
terminated at Canyon Island on 20 September. Canadian inriver gillnet test 
fishery catches remained high through early October indicating that the 
latter portion of the run was not tagged. Our estimate of escapement based on 
tag and recapture data therefore does not cover the entire run. It is not 
known whether the movement of coho salmon downstream from the Canyon Island 
tagging site is a natural behavior for this species or if it was a 
stress-induced behavior caused by tagging. If the behavior is natural and we 
catch these fish in the fish wheels at the same rate as coho going to 
headwater systems, the escapement estimate will not be biased by the 
behavior. If the tagging, however, is causing fish to drop back downstream to 
spawn, the effect would be to inflate our escapement estimate since untagged 
fish would not be similarly affected and would continue to migrate upstream 
through the fishery. For these two reasons it is best to consider the coho 
salmon escapement estimate we derived as only an index of escapement, but it 
is important to document because it represents the first efforts made to 
estimate the relative magnitude of the Taku River coho salmon escapement. 

Early and late season coho salmon tag and recovery data were pooled into 
appropriate strata, as was the case for sockeye salmon. A total of 8 tag and 
recovery strata were used (Table 12). The last tagged fish recovered in the 
test fishery was taken on 25 September; therefore only test fishery catches 
through this date were included in the final catch totals used in the 



analysis. The number of coho salmon passing Canyon Island by 20 September, 
the last day of tagging, was estimated to be 43,569 fish. The 95% confidence 
limits were +/- 5,584 fish. A total of 6,406 coho salmon were harvested in 
the Canadian coxunercial and test fisheries, thereby reducing the escapement 
to 37,163 fish. 

Migratory Timing 

Migratory timing statistics, based on daily fish wheel CPUE values, of the 
five salmon species past Canyon Island in 1987 are listed in Table 13. The 
run timing of chinook, sockeye, and pink salmon has been remarkably 
consistent during the years 1984-1987 (Table 13). Chinook salmon are the 
first species to migrate upriver, and the mean date of migration has varied 
from 26-28 June during these four years. The chinook salmon migration begins 
in late April and since the fish wheels have not been installed until 
mid-June, the estimated mean dates of migration for this species are biased 
late and the associated standard errors are biased low. The mean date of 
migration for pink salmon was 19 July, approximately one week earlier than in 
1986 but exactly the same as in 1984 and 1985. The mean date of the sockeye 
salmon migration was 24 July, within one day of the mean dates of the 1984 
and 1985 runs but approximately one week later than in 1986. Coho and chum 
salmon were the latest migrating of the salmon species, with mean dates of 
migration of 23 August and 9 September, respectively. Both the mean dates and 
associated standard errors of the migration of these two species are biased 
since the fish wheels were shut down prior to the end of the migration of 
each species. Large interannual variation in the estimated mean dates of 
migrations of these species are due primarily to differences in the annual 
duration of fish wheel operation. 

Sockeye Salmon Stock Timing 

We determined the timing of individual stocks of sockeye salmon past Canyon 
Island in 1987 using recoveries of tagged fish from spawning grounds and 
weirs (Table 14; Figure 4). The primary recovery locations were weirs at 
Little Trapper Lake (330 tags), Little Tatsamenie Lake (93 tags), and Hackett 
River (32 tags). A total of 25 tags were recovered from spawning sites along 
the mainstem of the Taku River. Tags were also recovered from the Nakina 
River, Kuthai Lake, and the Nahlin River. Tag recoveries at these locations 
were small in number, but were notable because of. their distinctive early 
timing. Tags recovered at Kuthai Lake and the Nakina River were applied to 
sockeye salmon'at Canyon Island between statistical weeks 25 and 29, while 
tags recovered at the Nahlin River were applied in statistical weeks 25 and 
26. 

The peak of the Little Trapper Lake sockeye salmon migration by Canyon Island 
was during 19-25 July (statistical week 30). Tag recoveries from this stock 
covered an eight-week time period, as in 1985 and 1986, from mid-June through 
early August. 

The peak of the Little Tatsamenie Lake return occurred during 26 July-1 



~ugust (statistical week 31). Tag returns covered only a five-week period in 
1987, compared to eight weeks during the previous two years, probably as a 
result of the extremely poor run to this system in 1987. 

The peak of the Hackett River run also occurred from 26 July-1 August. As in 
previous years the distribution of recoveries indicates a variable and 
extended duration of run timing. 

Fewer tag recoveries were made in mainstem areas of the Taku River drainage 
since sockeye salmon weirs were not operated at these locations. Our stock 
timing information is therefore not as complete or accurate for this stock 
group as for the systems having larger numbers of tag recoveries. The 
migration of this composite stock group past Canyon Island peaked from 2-8 
August (statistical week 321, and extended through the end of the season. 

Inriver Sockeye Salmon Migration Rates 

Inriver rates of migration of several headwater stocks, determined from the 
recovery of tagged fish at weirs, increased through the season (Figure 5). 
The time it took tagged fish to travel from Canyon Island to Little Trapper 
Lake decreased consistently during the season; fish tagged in statistical 
week 26 averaged 50 days in transit, while fish tagged in week 32 averaged 24 
days to travel this distance. Travel time of tagged Little Tatsamenie Lake 
fish declined from 42 days for fish tagged in statistical week 29 to 30 days 
for fish tagged in week 33. Although fewer tag recoveries were made at the 
Hackett River weir the same basic trend was apparent. Similar trends in the 
migration rates of headwater stocks were documented in 1984-1986 (Clark et 
al. 1986; McGregor and Clark 1987). 

Age, Sex, and Length Composition 

The age, sex, and length compositions of fish wheel catches of chinook, 
sockeye, coho, and chum salmon are sum~rized in Tables 15-22. The age 
compositions of chinook and coho salmon did not change through the season so 
we pooled the data and presented a season-long sumnary for each. Because the 
age compositions of sockeye and chum salmon varied through the season, 
samples of these species were grouped by time period. 

All chinook salmon sampled had spent one winter in freshwater after emergence 
(Table 15) . The 1.1 age class (jacks) was most common ( 5 9 % ) ,  followed by age- 
1.2 (21%), age-1.3 (13%), and age-1.4 (7%) . Males comprised the majority of 
the catch (86%). Mean lengths of chinook salmon increased with increasing 
ocean age (Table 16) . 
Fish wheel catches of sockeye salmon were comprised primarily of age-1.3 fish 
(54%), followed by age-1.2 (17%), age-0.3 (13%), age-1.1 (5%), age-2.3 (5%), 
and other age groups (6%; Table 17). Sockeye salmon that did not spend a 
winter in freshwater after emergence (zero checks) represented 15% of the 
samples, while fish that spent two winters following emergence in freshwater 
comprised 9%. All other fish spent one winter after emergence in freshwater 



prior to migrating to sea. Jacks (sockeye salmon that spent only one winter 
at sea) comprised 8% of the fish wheel catch, far higher than in any other 
year of this project. The age compositions of fish wheel catches of sockeye 
salmon changed during the season. Age-1.3 fish dominated the catch throughout 
the season, but decreased from 82% of the 15-20 June catch to 39% of the 16 
~ugust-14 September catch. Age-1.2 fish peaked in the catches during the 5-11 
July (38%). The contribution of zero check sockeye salmon increased from 
approximately 1% of the 15-20 June catch to over 22% of the 2-8 August catch. 
Males comprised almost 58% of fish wheel catches of sockeye salmon. Mean 
lengths by sex and age class are summarized in Table 18. 

Fish wheel catches of coho salmon were comprised primarily of age-2.1 (65%) 
and age-1.1 (32%) fish (Table 19) . Age-3.1 fish represented 2% of the catch, 
while age-0. coho salmon comprised 1% of the catch. No change in the age 
composition of coho salmon catches was noted throughout the season. 
Approximately 61% of the coho salmon caught were males. Mean length 
statistics by sex and age class are summarized in Table 20. 

Fish wheel catches of chum salmon were comprised mostly of age- 0.4 (49%) and 
age-0.3 (48%) fish (Table 21) . Age-0.4 fish predominated in catches from 5 
July - 12 September (57%), while age-0.3 chum salmon were most conrmon (60%) 
in catches from 13- 20 September. Mean length statistics by sex and age class 
are summarized in Table 22. 
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Table 1. Catches, numbers tagged, and CPUE (catch per fish wheel hour) 
of chinook salmon in fish wheels at Canyon Island, 1987. 

- -- 

Daily Cumul. Daily Caul. Daily Cumul. 
Chinook Chinook Chinook Chinook Daily Proport. Proport. 
Catch Catch Tagged Tagged CPUE CPUE . CPUE 

15-Jun 
16-Jun 
17-Jun 
18-Jun 
19- Jun 
20-Jun 
21-Jun 
22-Jun 
2 3- Jun 
24-Jun 
25-Jun 
2 6- Jun 
27-Jun 
28-Jun 
29- Jun 
30-Jun 
01- Jul 
024121 
03-Jul 
04-Jul 
05-Jul 
0 6- Jul 
07-Jul 
08-Jul 
09-Jul 
10-Jul 
11-Jul 
12- Jul 
13-3-11 
14- Jul 
15-Jul 
16-Jul 
17-Jul 
18- Jul 
19- Jul 
20-Jul 
21-Jul 
22-Jul 
23-Jul 
24-Jul 
25-Jul 
2 6- Jul 
27-Jul 
28-Jul 
2 9- Jul 
30-Jul 
31-Jul 



T a b l e  1. c o n t i n u e d  

- -- 

D a i l y  Cumul .  D a i l y  C u m u l .  D a i l y  Cumul  . 
C h i n o o k  C h i n o o k  C h i n o o k  C h i n o o k  D a i l y  P r o p o r t .  P r o p o r t .  

C a t c h  C a t c h  T a g g e d  T a g g e d  CPUE CPUE CPUE 



Table 2. Catches, numbers tagged, and CPUE (catch per fish wheel hour) 
of sockeye salmon in fish wheels at Canyon Island, 1987. 

Daily Cumul. Daily Cumul. Daily Cumul . 
Sockeye Sockeye Sockeye Sockeye Daily Proport. Proport. 
Catch Catch Tagged Tagged CPUE CPUE CPUE 

15- Jun 
16- Jun 
17-Jun 
18-Jun 
19- Jun 
20-Jun 
21-Jun 
22-Jun 
23-Jun 
24-Jun 
2 5- Jun 
2 6- Jun 
27-Jun 
28-Jun 
2 9- Jun 
30-Jun 
01-Jul 
02-Jul 
03- Jul 
04-Jul 
05-Jul 
06-Jul 
07- Jul 
08-Jul 
09-Jul 
10-Jul 
11-Jul 
12- Jul 
13-Jul 
14- Jul 
15- Jul 
16-Jul 
17-Jul 
18-Jul 
19-Jul 
20-Jul 
21-Jul 
22-Jul 
23-Jul 
24-Jul 
25-Jul 
2 6- Jul 
27-Jul 
28-Jul 
2 9- Jul 
30-Jul 
31-Jul 



Table 2.  continued 

Daily Cumul. Daily Cumul. Daily Cumul. 
Sockeye Sockeye Sockeye Sockeye Daily Proport.  Proport.  
Catch Catch Tagged Tagged CPUE CPUE . CPUE 



Table 3. Catches, numbers tagged, and CPUE (catch per fish wheel hour) 
of pink salmon in fish wheels at Canyon Island, 1987. 

Daily Cumul. Daily Cumul. Daily. Curnul. 
Pink Pink Pink Pink Daily Proport. Proport. 
Catch Catch Tagged Tagged CPUE CPUE CPUE 

15-Jun 
16- Jun 
17-Jun 
18-Jun 
19-Jun 
20-Jun 
21-Jun 
22-Jun 
23-Jun 
24-Jun 
25-Jun 
26-Jun 
27-Jun 
28-Jun 
29-Jun 
30-Jun 
01-Jul 
02-Jul 
03- Jul 
04-Jul 
05- Jul 
0 6-Jul 
07-Jul 
08-Jul 
0 9- Jul 
10-Jul 
11-Jul 
12-Jul 
13-Jul 
14-Jul 
15-Jul 
16-Jul 
17-Jul 
18-Jul 
19- Jul 
20-Jul 
21-Jul 
22-Jul 
23-Jul 
24-Jul 
2 5- Jul 
26-Jul 
27-Jul 
28-Jul 
2 9- Jul 
30-Jul 
31-Jul 



Table  3 .  c o n t i n u e d  

D a i l y  Cumul. D a i l y  Cumul. D a i l y  Cumul. 
Pink Pink P ink  Pink D a i l y  P r o p o r t .  P r o p o r t .  
Catch Catch Tagged Tagged CPUE CPUE CPUE 



Table 4. Catches,' numbers tagged, and CPUE (catch per fish wheel hour) 
of coho salmon in fish wheels at Canyon Island, 1987. 

Daily Cumul. Daily Cumul. Daily Cumul. 
Coho Coho Coho Coho Daily Proport. Proport. 
Catch Catch Tagged Tagged CPUE CPUE CP WE 

15-Jun 0 0 0 0 0.000 0.000 0.000 
16- Jun 0 0 0 0 0.000 0.000 0.000 
17-Jun 0 0 0 0 0.000 0.000 0.000 
18-Jun 0 0 0 0 0.000 0.000 0.000 
19- Jun 0 0 0 0 0.000 0.000 0.000 
20-Jun 0 0 0 0 0.000 0.000 0.000 
21-Jun 0 0 0 0 0.000 0.000 0.000 
22-Jun 0 0 0 0 0.000 0.000 0.000 
23- Jun 0 0 0 0 0.000 0.000 0.000 
24-Jun 0 0 0 0 0.000 0.0oQ 0.000 
25-Jun 0 0 0 0 0.000 0.000 0.000 
26- Jun 0 0 0 0 0.000 0.000 0.000 
27-Jun 0 0 0 0 0.000 0.000 0.000 
28-Jun 0 0 0 0 0.000 0.000 0.000 
2 9- Jun 0 0 0 0 0.000 0.000 0.000 
30-Jun 0 0 0 0 0.000 0.000 0.000 
01-Jul 0 0 0 0 0.000 0.000 0.000 
02-Jul 0 0 0 0 0.000 0.000 0.000 
03-Jul 2 2 0 0 0 -045 0.001 0.001 
04-Jul 0 2 0 0 0.000 0.000 0.001 
0 5- Jul 0 2 0 0 0.000 0.000 0.001 
06- Jul 2 4 2 2 0.049 0.001 0.002 
0 7- Jul 4 8 3 5 0.098 0.002 0.003 
08-Jul 1 9 1 6 0.027 0.000 0.004 
0 9- Jul 0 9 0 6 0.000 0.000 0.004 
10-Jul 2 I1 2 8 0.048 0.001 0.004 
11-Jul 3 14 3 11 0.070 0.001 0.006 
12-Jul 4 18 4 15 0.093 0.002 0.007 
13-Jul 5 2 3 5 20 0.114 0.002 0.009 
14-Jul 9 32 8 28 0.205 0.003 0.012 
15- Jul 4 3 6 4 3 2 0.095 0.002 0.014 
16- Jul 5 4 1 5 37 0.131 0.002 0.016 
1 7 - Jul 3 4 4 3 40 0.071 0.001 0.017 
18-Jul 11 5 5 10 50 0.264 0.004 0.022 
19- Jul 17 7 2 16 66 0.405 0.007 0.028 
20-Jul 11 8 3 11 7 7 0.262 0.004 0.033 
21-Jul 2 0 103 16 9 3 0.482 0.008 0.041 
22-Jul 13 116 10 103 0.578 0.010 0.050 
23-Jul 4 3 159 3 9 142 1.062 0.018 0.068 
24-Jul 3 9 198 3 4 176 1.013 0.017 0.085 
25-Jul 2 3 221 2 1 197 0.585 0.010 0.095 
2 6- Jul 2 6 2 4 7 2 0 217 0.640 0.011 0.105 
27-Jul 5 252 4 221 0.244 0.004 0.109 
28-Jul 3 255 3 224 0.288 0.005 0.114 
2 9- Jul 4 259 2 226 0.182 0.003 0.117 
30-Jul 0 259 0 226 0.000 0.000 0.117 
31-Jul 33 2 92 2 9 255 1.086 0.018 0.135 



Table 4 .  cont inued 

Daily 
Coho 
Catch 

Cumul . 
Coho 
Catch 

Dai ly  
Coho 

Tagged 

Cumul . 
Coho 

Tagged 

Dai ly  Cumul . 
Dai ly  propor t .  Propor t .  
CPUE CPUE CPUE 



Table 5. Catches, numbers tagged, and CPUE (catch per fish wheel hour) 
of chum salmon in fish wheels at Canyon Island, 1987. 

Daily Cumul. Daily Cumul. Daily Cumul. 
Chum Chum Chum Chum Daily Proport. Proport. 
Catch Catch Tagged Tagged CPUE CPUE CPUE 

15-Jun 0 0 0 0 0.000 0.000 0.000 
16- Jun 0 0 0 0 0.000 0.000 0.000 
17-Jun 0 0 0 0 0.000 0.000 0.000 
18-~un 0 0 0 0 0.000 0.000 0.000 
19-Jun 0 0 0 0 0.000 0.000 0.000 
20-Jun 0 0 0 0 0.000 0.000 0.000 
21-Jun 0 0 0 0 0.000 0.000 0.000 
22-Jun 0 0 0 0 0.000 0.000 0.000 
23-Jun 0 0 0 0 0.000 0.000 0.000 
24-Jun 0 0 0 0 0.000 0.000 0.000 
2 5- Jun 0 0 0 0 0.000 0.000 0.000 
26-Jun 0 0 0 0 0.000 0.000 0.000 
27-Jun 0 0 0 0 0.000 0.000 0.000 
28-Jun 0 0 0 0 0.000 0.000 0.000 
29- Jun 0 0 0 0 0.000 0.000 0.000 
30-Jun 0 0 0 0 0.000 0.000 0.000 
0 1- Jul 0 0 0 0 0.000 0.000 0.000 
02-Jul 0 0 0 0 0.000 0.000 0.000 
03-Jul 0 0 0 0 0.000 0.000 0.000 
04-Jul 0 0 0 0 0.000 0.000 0.000 
0 5- Jul 1 1 1 1 0.025 0.001 0.001 
06-Jul 0 1 0 1 0.000 0.000 0.001 
07- Jul 0 1 0 1 0.000 0.000 0.001 
08-Jul 0 1 0 1 0.000 0.000 0.001 
0 9- Jul 0 1 0 1 0.000 0.000 0.001 
10-Jul 0 1 0 1 0.000 0.000 0.001 
11-Jul 0 1 0 1 0.000 0.000 0.001 
12-Jul 0 1 0 1 0.000 0.000 0.001 
13-Jul 0 1 0 1 0.000 0.000 0.001 
14-Jul 2 3 2 3 0.045 0.001 0.002 
15- Jul 0 3 0 3 0.000 0.000 0.002 
16- Jul 0 3 0 3 0.000 0.000 0.002 
17-Jul 0 3 0 3 0.000 0.000 0.002 
18-Jul 0 3 0 3 0.000 0.000 0.002 
19-Jul 0 3 0 3 0.000 0.000 0.002 
20-Jul 1 4 1 4 0.024 0.001 0.002 
21-Jul 2 6 1 5 0.048 0.001 0.003 
22-Jul 0 6 0 5 0.000 0.000 0.003 
23-Jul 1 7 1 6 0.025 0.001 0.004 
24-Jul 0 7 0 6 0.000 0.000 0.004 
25-Jul 3 10 3 9 0.076 0.002 0.006 
26-Jul 2 12 2 I I 0.049 0.001 0.007 
27-Jul 2 14 1 12 0.098 0.002 0.009 
28-Jul 0 14 0 12 0.000 0.000 0.009 
29-~ul a 14 o 12 0.000 0.000 0.009 
30-Jul 0 14 0 12 0.000 0.000 0.009 
31-Jul - 2 16 2 14 0.066 0.002 0.011 

-continued- 



Table 5. continued 

Daily Cumul. Daily Cumul. Daily Cumul . 
Chum Chum Chum Chum Daily Proport.  Proport.  
Catch Catch Tagged Tagged CPUE CPUE CPUE 



Table 6. Catches, and CPUE (catch/fish wheel hour) 
of Dolly Varden char in fish wheels at 
Canyon Island, 1987. 

Daily Cumul . Daily Cumul. 
Dolly Dolly Daily Proport. Proport. 
Catch Catch CPUE CPUE CPUE 

15-Jun 
16- Jun 
17-Jun 
18-Jun 
19- Jun 
20-Jun 
21-Jun 
22-Jun 
23-Jun 
24-Jun 
25-Jun 
2 6- Jun 
27-Jun 
28-Jun 
29- Jun 
30-Jun 
01-Jul 
02-Jul 
03-Jul 
04-Jul 
0 5- Jul 
06- Jul 
07-Jul 
08-Jul 
09- Jul 
10-Jul 
11-Jul 
12- Jul 
1 3- Jul 
14-Jul 
15- Jul 
16- Jul 
1 7 - Jul 
18-Jul 
19- Jul 
20-Jul 
21-Jul 
22-Jul 
23-Jul 
2 4 -Jul 
25-Jul 
2 6- Jul 
27-Jul 
28-Jul 
2 9- Jul 
30-Jul 
31-Jul 



Table 6. continued 

Daily Cumul. Daily Cumul. 
Dolly Dolly Daily Proport.  Proport.  
Catch Catch CPUE CPUE CPUE 



Table 7. Total fish wheel catches of salmon, by species, 
1984 - 1987. 

Year 

Species 1984 1985 1986 1987 

Chinook 

Sockeye 

Pink 

Coho 

Chum 



~ & l e  8 .  Sunmaary by species of tho tags applird a t  Canyon Island and tag recovrrirs, 

1987. 

- --- 

Recovrry Location 

Numbrr Canadian Canadian Canadian District  

of Fish Commercial Testfish Subsistmco 111 

Species Tagged Catch Catch Catch Catch Escapement Total 

Chinook 207 16 0 0 1 2 9 46 

coho 1,976 255 3 1 4 e 61 359 

Pink 4,896 137 2 0 2 302 443 

Chum 1,297 127 3 0 1 1 1 160 

Tot a1 12,066 1,152 78 11 14 895 2,150 



Table 9. Tagging and recovery d ~ t a  used t o  u l ~ ~ l a t *  the in r ive r  rbvndance of sockeye salmon 
pamt Canyon Imland, the  Cuudian fi8h.q expfoitation ra te ,  md t he  emcapement pas t  
t he  f i shery  i n  each recovery strrtr i n  1987. 

S t a t i a t i c r l  ~ t a t i m t i u l  Week of Recovery Total  Total 
Week of 
~ a g g i n g  Datea : 27 2 8 29 3 o 31  32 33-39 ~ecovmrie. Tagged 

Total 
Inr iver  Abundance : 4,888 7,862 9,980 26,364 12,371 14,929 10,736 87,130 
- - - -  - - - -- - - 

Standard Error : 1,987 2,328 1,922 6,614 2,269 1,998 1,440 

Commercial Catch : 178 508. 782 4,621 751 4,118 2,596 13,554 

Exploitation R A ~ *  : 0.036 0.065 0.078 0.175 0 .061 0.276 0.242 0.156 

Testfish Catch 0 . O  0 0 5 9 5 1  127 237 

a Only commercial f i shery  t ag  recovery data ram used t o  generate abundancr entimatea. 



 la LO. Tagging and racovary data uard t o  c a l ~ ~ l r t a  tha in r iva r  abundmca of 'larga" 
(>520 II H W )  and " a m a l l "  (<-520 mm aockay* salmon past  Canyon Island i n  1987. 

- - 

S t a t i s t i c a l  Waak of Racovary 
Waak of Total Total 
Tagging Data8 27 2 8 2 9 30 3 1 32 33-39 Racovariaa Taggad 

Total 5 17 2 9 53 39 263 154 560 2,885 

Total 

Inrivar Abundurca 6,392 5,778 5,795 18,604 9,228 12,959 8,855 67,611 

Commarcial Catch 152 433 687 4,335 668 3,866 2,455 12,596 
(Larga Fiah) 

SMALL FISB (<-520 nu WW) 

S t a t i a t i d  Weak of Racovary 
Waek of Total  Total 
Tagging Data8 27-31 32-39 Racovariae Taggrd 

Total 

Inrivar Abundanca 

Total 

22,024 

Commercial Catch 
(Small Fish) 

Total Inrivor Abundanca (Larga + Small Fish) - 89,688 sockeya salmon. 



Tabla 11. Tagging and racovary data used t o  calculat* t h e  e s c a ~ m e n t  of pink salmon 

past Canyon Island i n  1987. 

Tag Recoveries by Location Population 

Estimate Total 

Tagging NakinaRiver Lower Nakina Total Through Standard Population 
a 

S t r a t a  W e i r  River Tagged 7/25/87 Error Estimate 

Total 87 142 4,095 585,915 110,752 740,727 

Carcasses 

Examined 30,332 18,357 48,689 

a 
Fish wheal CPUE data was usad t o  expand the  population estimate t o  cover t h e  

return. 



12.  Tagging and racotnry data umad t o  ca lcula te  t he  in r iva r  ahundmca of coho a r b o n  
paut Canyon Island, the  CmadiM fish*- mxploitation rat., and tha asupamant pas t  the  a 
f i shary  i n  each rmcovary a t r a t a  i n  1987. 

S t a t i a t i u l  S t a t i s t i c a l  Waak of Racotnry Total Total 
Week of 
Tagging Dates : 28-31 3 2 33 34 35 36  37 38-40 Recovariem ~ a g g a d  

Total 

Inriver Abundmca : 3,841 2,529 3,623 4,721 3,503 4,061 3,843 17,449 43,170 

Standard Error : 962 378 465 801  936 673 451 2,256 2,849 

Comareial Catch : 254 768 625 596 385 1,017 587 1,367 5,599 

Exploitation Rite : 0.066 0.304 0.173 0.126 0.110 0.250 0.153 0.078 

Teatfish Catch 4 11 50 7 8 52 122 17 473 
b 

807 

Escapement : 3,583 1,750 2,948 4,047 3,066 2,922 3,239 15,609 37,163 

a 
Commercial and t a u t  f i shary  t ag  racovary data was usad t o  ganaratm abundancm a ~ t i m a t a s .  
The t e a t  f ishery catch i n  tha f i n a l  s t r a t a  van reduced t o  151 f o r  use i n  ca lcula t ing  
population mize (sea t e x t ) .  The t o t a l  u t c h  i n  t h i s  tamt f ishary s t r a t a  was 473 f iuh.  



Table 13. Migratory timing statistics of the various salmon 
species past the Canyon Island fish wheels, 1984-1987. 

Year 

Species Statistic 

Chinook Mean Date 28 June 26 June 28 June 27 June 
Standard ~ r r o r ~  8 8.6 9.2 7. 

Sockeye Mean Date 
Standard Error 

Pink Mean Date 
Standard Error 

Coho Mean Date 
Standard Error 

Chum Mean Date 
Standard Error 

23 July 24 July 16 July 
17.6 18.1 14.2 

19 July 19 July 27 July 
9.3 8.5 5.5 

11 Aug. 18 Aug. 3 Aug. 
12.3 16.3 10.3 

14 Aug. 8 Sept. 7 Aug. 
12.8 11.8 11.3 

24 July 
15. 

19 July 
9. 

23 Aug. 
18. 

9 Sept. 
10. 

a Based on daily fish wheel catches. 
Based on daily fish wheel catch-per-unit-ef fort. 
Units are days. 



T a b l e  14. Waakly a n d  c u m u l a t i v e  p r o p o r t i o n s  o f  i n d i v i d u a l  s o c k e y e  s a l m o n  s t o d r s  p a s s i n g  

Canyon Island in 1987, based o n  s p a w n i n g  g r o u n d  r e c o v a r i e s  o f  tagged f i s h  

w a i g h t a d  b y  a b u n d a n c e  i n d i c a s  ( f i s h  w h e a l  CPOE). 

L i t t l a  T r a p p e r  L i t t l a  T a t s a m e n i e  E a c k a t t  Ma ins t em 

S t  a t  Wark ly  Cumul. Waakly  Cumul. Weekly  Cumul. Weakly  Cumul. 

Waak D a t e s  P r o p .  P r o p .  P r o p .  P r o p .  P rop .  P r o p .  P r o p .  P r o p .  



Table- 15. Age and sex ~0mp0Siti0n of the Canyon Island 
f i s h  wheel catch of chinook salmon i n  1987. 

Brood Year and Age Class 

1984 1983 1982 1981 ----  
1.1 1.2 1.3 1.4 Total 

Sample Dates: 

Male 
Sample Number 
Percent 
Std. Error 

Female 
Sample Number 
Percent 
Std. Error 

A l l  Fish a 
Sample Number 
Percent 
Std. Error 

(16 June - 3 August) 

a Includes unsexed f i s h  t o t a l s .  



Table L6.  Length composition by age and sex of the Canyon Island 
f i s h  wheel catch of chinook salmon i n  1987. 

Brood Year and Age Class 

1984 1983 1982 1981 ----  
1.1 1.2 1.3 1.4 

Male Avg. Length 
Std. Error 
Sample Size 

Female Avg. Length 
Std. Error 
Sample Size  

A l l  Fish Avg. Length 
Std. Error 
Sample Size 
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Table 17. (page 2 of 4) 

Brood Year and Age C1a.m 

1985 1984 1983 1982 1981 1980 
- 

0.1 0.2 1.1 0.3 1.2 2.1 0.4 1.3 2.2 1.4 2.3 2.4 Total 

Supla Date.: 
Male 
Sample Size 
Percent 
Std. Error 

Female 
Sample Size 
Percent 
Std. Error 

a 
All Fieh 
Sample Size 
Percent 
Std. Error 

! (July 5 - 11) 

Sbmple Dates: (July 12 - 18) 
Male 
Sample Size 2 6 65 
Percent 0.8 2.4 25.9 
Std. Error 0.6 1.0 2.8 

F w l e  
Sbmple Size 2 8 
Percent 0.8 3.2 
Std. Error 0.6 1.1 

All Fieh 
Sample Size 2 8 73 148 8 12 251 
Percent 0.8 3.2 29.1 59.0 3.2 4.8 100.0 
Std. Error 0.6 1.1 2.9 3.1 1.1 1.3 

Sample Date.: (July 19 - 25) 
Male 
Sample Size 1 9 11 38 82 4 184 3 2 14 
Percent 0.2 1.4 1.7 5.8 12.4 0.6 27.9 0.5 0 .,3 2.1 
Std. Error 0.1 0.4 0.5 0.9 1.3 0.3 1.7 0.3 0.2 0.6 

Female 
Sample Size 46 2 6 1 211 1 2 6 
Percent 7.0 3.9 0.2 32.0 0.2 3.9 
Std. Error 1.0 0.7 0.1 1.8 0.1 0.7 

~1i'~i.h l 

Sample Size 1 9 11 8 5 110 4 1 397 4 2 40 
Percrnt 0.2 1.4 1.7 12.8 16.6 0.6 0.2 59.8 0.6 0.3 6.0 
Std. Brror 0.1 0.4 0.5 1.3 1.4 0.3 0.1 1.9 0.3 0.2 0.9 
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Table 17. (page 4 of 4) ' 

-- -- 

Brood Year and 4 e  Clam. 

1985 1984 1983 1982 1981 1980 

0.1 0.2 1.1 0.3 1.2 2.1 0.4 1.3 2.2 1.4 2.3 2.4 Tota l  

Sample Date.: (Augumt 16 - Sept .  14) 
nA10 t 

Sample S i z e  7 1 4 0 13 15 1 19 1 1 98 
Percent  4.2 0.6 24.1 7.8 9.0 0.6 11.4 0.6 0.6 59.0 
Std .  Er ror  1.6 0.6 3.3 2.1 2.2 0.6 2.5 0.6 0.6 3.8 

Female 
sample s i z e  
Percent  
S td .  Er ror  

A 1 1  Fi.h 
Sample S i z e  7 1 4 0 2 6 19 1 1 64 3 
Percent  4.2 0.6 24.1 15.7 11.4 0.6 0.6 38.6 1.8 
Std .  E r r o r  1.6 0.6 3.3 2.8 2.5 0.6 0.6 3.8 1.0 

Tota l  

Uale 
Sample S i z e  23 27 149 169 3 97 58 3 792 3 1 3 60 1 1713 
Percent  0.8 0.9 5.0 5.7 13.3 1 . 9  0.1 26.6 1.0 0.1 2.0 <0.1 57.6 
Std .  Er ror  0.1 0.2 0.4 0.4 0.6 0.2 0.1 0.7 0.2 0.1 0.2 CO.l 0. 8 

Female 
Sample S i z e  
Percent  
Std.  Er ror  

A l l  F i sh  l 
Sample S i z e  2 3 2 9 149 379 517 5 8 5 1617 67 5 137 1 2987 
Percent  0.8 1.0 5.0 12.7 17.3 1.9 0.2 54.1 2.2 0.2 4.6 <O.l 100.0 
Std.  E r r o r  0.1 0.2 0.4 0.6 0.6 0.2 0.1 0.8 0.2 0.1 0.4 10.1 

a 
Includom unmexed f i a h  total.. 
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Tablo 19. -0 and sox composition of the Canyon Island f i s h  wheel catch of coho 

salmon i n  1987. 

Brood Year and Ago Class 

1985 1984 1983 1982 1981 - - - 
1.0 1.1 2.0 2.1 3.1 4.0 5.0 Total 

Samplr Dates: 

- 

(3 July - 20 Srptembor) 

Malo 
Samplr Sizr 
Prrcrnt 

Std. Error 

Female 

Samplr Size 
Percent 
Std. Error 

All Fisha 
Samplr Sizr 
Percent 
Std. Error 

a Includes unsexed f i s h  to ta l s .  



Tablo 20.  hngth composition by aga and sox of tho Canyon Island f i s h  whorl catch of 
coho salmon i n  1987. 

Brood Year and Ago Class 

1985 1984 1983 1982 1981 - 
1.0 1.1 2.0 2.1 3.1 4.0 5 . 0  

Mala Avg.  Length 
Std. Error 
Samplr Sizr 

Female Avg. Length 

Std. Error 
Sample Sizo 

A l l  Fish Avg. Length 

Std. Error 
Sample Size 



Table 21. Age and sex  c0rfLp0Siti0n of t h e  Canyon I s l a n d  
f i s h  wheel c a t c h  of chum salmon i n  1987. 

Brood Year and Age Class  

1984 1983 1982 1981 ----  
0.2 0.3 0.4 0.5 T o t a l  

Sample Dates: (5 J u l y  - 12 September) 

Male 
Sample S ize  3 131 190 10 334 
Percent  0.5 21.9 31.8 1.7 55.9 
Std .  Er ror  0.3 1.7 1.9 0.5 2.0 

Female 
Sample S ize  2 104 151 6 263 
Percent  0.3 17.4 25.3 1.0 44.1 
Std .  Er ror  0.2 1.5 1.8 0.4 . 2.0 

A l l  F i sh  a 
Sample S ize  5 235 343 17 600 
Percent  0.8 39.2 57.2 2.8 100.0 
Std .  Er ror  0.4 2.0 2.0 0.7 

- ~ -  

Sample Dates: (13 September - 20 September) 

Male 
Sample S i z e  3 164 8 6 1 254 
Percent  0.6 34.7 18.2 0.2 53.7 
Std .  E r ro r  0.4 2.2 1.8 0.2 2.3 

Female 
Sample S i z e  2 120 95 2 219 
Percent  0.4 25.4 20.1 0.4 46.3 
Std .  Er ror  0.3 2.0 1.8 0.3 2.3 

A l l  F i s h  
Sample S ize  5 284 181 3 473 
Percent  1.1 60.0 38.3 0.6 100.0 
Std.  Er ror  0.5 2.2 2.2 0.4 

-- 

T o t a l  

Male 
Sample S ize  6 295 276 11 588 
Percent  0.6 27.6 25.8 1.0 55.0 
Std.  Er ror  0.2 1.3 1.3 0.3 1.5 

Female 
Sample S ize  4 224 246 8 482 
Percent  0.4 20.9 23.0 0.7 45.0 
Std.  E r ro r  0.2 1.2 1.3 0.3 1.5 

A l l  F i sh  a 
Sample S i z e  10 519 524 2 0 1073 
Percent  0.9 48.4 48.8 1.9 100.0 
Std. E r ro r  0.3 1.5 1.5 0.4 

-- 

a Inc ludes  unsexed f i s h  t o t a l s .  



Table 22.  Length composition by age and sex of the Canyon 
Island f i s h  wheel catch of chum salmon i n  1987. 

Brood Year and Age Class 

Male Avg. Length 
Std. Error 
Sample Size  

Female Avg . Length 
Std. Error 
Sample Size  

A l l  Fish Avg. Length 
Std. Error 
Sample Size  
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O 5  1 L. Tatsarnenie Lake 

Statistical Week 

Figure 4 .  Weekly proportions of individual sockeye salmon stocks 
passing Canyon Island i n  1987, based on spawning ground 
recoveries of tagged f i s h  weighted by abundance indices 
( f i s h  wheel CPUE) . 



I I L. Trapper Lake 

a " -1 
L. Tatsamenie Lake 

Statistical Week of Tagging 
Figure 5 .  Mom travel timer (and 95% confidence i n t e m l r )  of 

tagged sockeye salmon between Canyon Island and three 
Taku River headwrtet weirs. 
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